The article describes the potentiality of submarine reception of radio signals emitted by shore radio transmitter with a horizontal antenna in the wavelength range based on interaction radio and acoustic waves in skin-layer. The need for the reception of radio signals under water without surfacing of underwater vehicle (UV) emerges in many problems of both military and civilian technology, in particular for navigation and control of the UV including the under-ice diving, during the seismic sensing of the earth in the Polar Regions, when the sea surface is tightly covered with pack ice.
In the figure, the electromagnetic wave (EW) emitted by coastal or aeronautical radio station carrying the message signal becomes elliptically polarized at the border water-air with a vertical component of the electric field E 1z and horizontal components of the electric and magnetic fields E 1x and H 1y respectively. At the same time the water surface is irradiated with directional acoustic radiation 3, formed by means of ultrasonic emitters located on the hull of the underwater vehicle 4 (UV). As a result of parametric interaction of the horizontal component of the electric field E 1x of frequency f e with a power flux of the acoustic radiation of frequency f a the residual signal of frequency F = f e -f à is formed in the skin layer of the E-field radiation falling onto the surface. Subject to validity of the ratio F>>f e the electromagnetic signal of difference frequency penetrates to a depth h with a much smaller absorption as compared to the signal of frequency f e and is received by the UV. The intensity vectors E 2x and H 2y of the EM field of the difference frequency F create signals of informational message at the receiving antennas of the UV.
The traditional scheme of underwater reception of radio signals today is realized by means of receiving by an electric antenna towed by the UV (floating cable), with a diving depth of UV of about 100m. Direct reception by the antenna, located on the UV, depending on the carrier frequency f e , is possible on the depths of about 10 m in the frequency range 50-100 kHz and 100-150 m in the range of hundreds of Hertz.
It is interesting to evaluate the possibility of reception of radio signals by means of the parametric method. Because of the complexity of the problem we give an approximate estimation of parameters of the radio signal: signal strength, SNR for given values of rate of data transmission for the case of a plane wave in the reception area and the equivalent linear model (virtual) electromagnetic signal transmitter at the difference frequency F, formed in the interaction area between acoustic and electromagnetic waves on the water surface.
In the case of plane wave intensities of the field of difference frequency can be defined as:
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In the case of plane wave intensities of the field of difference frequency can be defined as: (1) transmission for the case of a plane wave in the reception area and the equivalent linear model (virtual) electromagnetic signal transmitter at the difference frequency F, formed in the interaction area between acoustic and electromagnetic waves on the water surface.
In the case of plane wave intensities of the field of difference frequency can be defined as: 2 1 Equation (2) is determined by the approximate Leontovich boundary conditions [3] and corresponds to the continuity of the horizontal component of the magnetic field at the water-air boundary.
In accordance with [4, 5] :
where I -stands for the intensity of acoustic radiation at the surface of water in W/m 2 .
(2) 
When using the receiver electrical antenna of length, located on the UV, the received signal of frequency 2 м F ω = π can be found using the relation:
For the case of the magnetic antenna:
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For the case of the magnetic antenna: H/m 2 -is the magnetic permeability of free space; S A -is the effective area of the receiving magnetic antenna.
Consequently, the signal at the output of the receiving antennas can be estimated as:
where in R -is the input resistance of the receiver, is A η -the transmission coefficient of antenna feeder.
The total power of external interference and the intrinsic noise of the receiver can be written as: T -is the temperature of the input circuits of the receiver; and F Δ -is the bandwidth of the receiver.
External noise at the difference frequency F attenuates in seawater in the same way as the received electromagnetic signal at this frequency.
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From (11) 
Since the impedance of air is W = 377 Ohms, the magnetic field intensity of noise corresponding to the level of 1z E (13) is equal to: 
According to other data [2] , the level of atmospheric noise at a frequency of 100 Hz corresponds to 
Thus, according to various estimates, the required electric field strength at the sea surface varies over a wide range from an acceptable value (13), (14) to an unattainable at long distances (15). Note that these estimates do not take into account the depth of the UV and the required
From (11) it is obvious that the reliability of receiving messages depends on the parameters q, B,
σ, I).
On the surface of the sea the level of the horizontal component of the electric field corresponds to the frequency range of 100-1000 Hz (-140) to (-160) dB/V 2 /m 2 Hz.
The magnetic field intensity of noise on the surface of the water is:
From (11) it is obvious that the reliability of receiving messages depends on the parameters q,
The magnetic field intensity of noise on the surface of the water is: 1 ( 120) ( 140) 
Since the impedance of air is W = 377 Ohms, the magnetic field intensity of noise corresponding to the level of 1z E (13) is equal to:
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Thus, according to various estimates, the required electric field strength at the sea surface varies over a wide range from an acceptable value (13), (14) to an unattainable at long distances (15). Note that these estimates do not take into account the depth of the UV and the required transmit power of the station is determined only by the level of uncorrelated noise at the sea surface. ; q = 10; we obtain from (11) a numerical estimate of the required field intensity at the receiving point:
The estimation F 1z according to (14) F 1I = 160 dB/V 2 /m 2 gives:
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Since the magnitude of the electrical conductivity of water is mainly determined by the
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Since the magnitude of the electrical conductivity of water is mainly determined by the concentration of ions of impurity salts, the oscillating pressure of the ultrasound, causing an intense shift of the impurity ions in the direction of the power flux of sound, leads to an intense increase of conduction current, which explains the above mentioned effect of ultrasound on the electrical conductivity. At the modulation frequency F = f e -f a =1 Hz signal reception is possible at a depth of 100 m, which is unattainable using any other method of transmission.
